A comparison of phorias and ductions with and without a stimulus to fusion by Gillilan, Roderic W et al.
Pacific University 
CommonKnowledge 
College of Optometry Theses, Dissertations and Capstone Projects 
5-22-1956 
A comparison of phorias and ductions with and without a 
stimulus to fusion 
Roderic W. Gillilan 
Pacific University 
Alfred W. Paulsen 
Pacific University 
Lewis Harris 
Pacific University 
Recommended Citation 
Gillilan, Roderic W.; Paulsen, Alfred W.; and Harris, Lewis, "A comparison of phorias and ductions with and 
without a stimulus to fusion" (1956). College of Optometry. 193. 
https://commons.pacificu.edu/opt/193 
This Thesis is brought to you for free and open access by the Theses, Dissertations and Capstone Projects at 
CommonKnowledge. It has been accepted for inclusion in College of Optometry by an authorized administrator of 
CommonKnowledge. For more information, please contact CommonKnowledge@pacificu.edu. 
A comparison of phorias and ductions with and without a stimulus to fusion 
Abstract 
A comparison of phorias and ductions with and without a stimulus to fusion 
Degree Type 
Thesis 
Degree Name 
Master of Science in Vision Science 
Committee Chair 
Subject Categories 
Optometry 
This thesis is available at CommonKnowledge: https://commons.pacificu.edu/opt/193 
Copyright and terms of use 
If you have downloaded this document directly from the web or from CommonKnowledge, see 
the “Rights” section on the previous page for the terms of use. 
If you have received this document through an interlibrary loan/document delivery service, the 
following terms of use apply: 
Copyright in this work is held by the author(s). You may download or print any portion of this 
document for personal use only, or for any use that is allowed by fair use (Title 17, §107 U.S.C.). 
Except for personal or fair use, you or your borrowing library may not reproduce, remix, 
republish, post, transmit, or distribute this document, or any portion thereof, without the 
permission of the copyright owner. [Note: If this document is licensed under a Creative 
Commons license (see “Rights” on the previous page) which allows broader usage rights, your 
use is governed by the terms of that license.] 
Inquiries regarding further use of these materials should be addressed to: CommonKnowledge 
Rights, Pacific University Library, 2043 College Way, Forest Grove, OR 97116, (503) 352-7209. 
Email inquiries may be directed to:.copyright@pacificu.edu 
A  C O M P A R I S O N  O F  P H O I U A S  A N D  D U C T I 0 8 &  
W I T H  A N D  W i n t O U T  A  S T I M U L U S  T O  F Q $ I O N  
.A  T h e s i .s  
Pr~senied t o  t h e  F a c u l t y  o £  
T h e  C o l l e g e  g f  O p t o m e t r y  
P ; a c : i f i c  U n i v e r s i t y  
I n  P a r t i a l  M r i : t b n e J i l t :  
O f  T h e  R e q u i r e m e n t s  F o r  t h e  ~gree 
D o :e  t o r  o £  O p t o m e t r y  
E y ;  R o d e r i - c  'W.  G i l l i l a n  
·  . A l f r e d  W.  Pa\lls~n 
L e w i ·s  H a r : t i . s  
M a y  2 2 "  1 9 5 6  
t : : ·  . • ,f  ~ - ~:..~ . e :  
,  
>  
I n t r o d u c t i o n  
A c c o r d i n g  t o  c l a s - s i c a l  i n t e - r p r e t a t i o n  o £  o p t o t n e t r i c  
t h e o _ e y .,  r e g a r d i n g  pherias~ a  p h o r i a  i s  t h e  p o s i . t i o n  . .  t h e  
e y e s  a s s u r a e  1 n  t h e  .f u s i o n - f r e e  e o n d i t i ' o n .  T h e  p u r p o s e  o f  
t h i s  e x p e r i m e n t  w a s  t o  · i u t r o . d u e e  a  $ e n s o r . y  f u s i o n a l  c l u e  
d u r i n g  m e a s u r e m e n .t s  o f  p h o r i a s  a n d  d u c t i o n s  a n d  t o  c o m p a r e  
t h e s . e  w i t h  m e a • u r e m e n t a  u n d e r  t~ u s u e l  c l i n i c : a l  c o a d i t . i o n s .  
! < t ! i l ! ! ! n t  , ;  u~~~i~ 
1 .  P h o r o p t e r  w i t h  f~fteea c~e&ree E O  
~'-· 
2 .  R e t l u c e d  · .S n e l l e n  c u d  
h o r i z o n t a l  l i t M ! S .  
.  r e d ' u c : e d  S l m l l e s t  c - Q 4  t d . d l .  
3 - " n l o  n e a r - J , o f . n t  c a r d a  w i t h  e £ u a l  
o n e  w i t h  ••~tieat l i n e a ,  
4  ~~ I l l u m i n a t i o n  · - 2 0 ·  f o o .t  .c a n 4 l e e .  
o £  2 0 ( - 3 0  l:ett•n~ 
s .  · 1 W o  1 4
4
'  c  1 0 ¥ - W h i t e  b a c q 1 r 0 t m ( {  c a r d s  .•  
6 : .  a . c o - n t  .s~ta. 
.r---·---------------
1 
I 
I 
I 
I 
I 
' 
I 
l 
I 
I 
' I 
I 
.,.,_ •''ll".ill'f,..;i• 
\i$ -ru. t.. ~ ·:') ~~ 
~>t>-,I w: ,i. >111 
011)-;I ""J (I 
ne -:· 5 "1 A 
f>'·Y·•-ZN 
'-----.---------~--·-
~NOI..ll)nQ. ClNt/ ~\tl ~OHd. -r\i~i.;JiffJ 
~0.::1 <13Sn .l:=l~>JV.L ::tO NOUJ1f1QQ~d~ ~ 
-----~--~---_, -~ --· 
; 
,: 
r--------------·-·-
! 
-~--~--+--~--· 
.,.~» ... -' D 'Iff 
J_., :o;.: ,...-, :J 
if•.,\ 3 ,., 
AJfi 
S"'iA 
ZN 
3 
J 
----, 
I 
'.If" ~" "' ..!. :-:1 11 
~!!! ~' .I -~~' 
cl/! J' 11 
5., 
·ZN, 
r 
-----
( 1  
N a m e  _ _ _ _ _ _ _ _ _ _ _  _  
S A  f ' l l  p  L  f  I ?  e .  ( J  t M .  D i  i V 9  Fc:J~eiV} 
i ! l  
~ 
- ,  g  
a . .  
. . . : !  
~ 
~ 
H  
~ 
I : )  
A  
. . . .  ,  
~ 
~ 
~ 
@ 3  
~ 
H  
C )  
R  
~ 
t >  
A g e  -
T a k e n  T m : u  
W I T H  M I L S  
-
B . , . D v  
o $ s l )  
- -
I  
B . U c  
t ! / R  
\  
T h r u  
o . n  . .  
o i l s  . .  
~ . . . . .  ~ 
- - -
'~ 
D A T E "  
- - - · · - - -
. . _ . ,  
B  . .  U o  
O . S e  
- -
'  
B  . .  I  . .  
B / R  
'  
- -
., . . ,  
•  
T h r u  
B e O Q -
B
111
r~ 
'  
'  
- -
. T  
··iliii ·-~-
<·  
f  
1 -
•  !  
l~ - - · - '  ~-
" f  
T  
~ I  Bi / a  ' .  ~~·-
'  ~ I  r _  * *  ~-
B  i  - I ,  
'  ·~_=~_ - - ~. .  -~- - ~. 
c 3  i  .  .  ;  
~ I  .  .  i "  
I  I  
L  I  ·  ·  
- - - - - V~ITHOUT R A T I . S  - D A T E :  
-
- - '  
-
~·n a ; J  
-
-
V~TICAL D I S P L A C E -
V E R T I C A L  D I S P L A C E -
. ,  . . .  o  . .  u e ;  
M E N T :  
~ .  
M E N T  . . . .  
p i ! : : ) . .  o  . .  s  . .  
.  -
;  
_rT~ 
. . . .  
=  
= = -
•  
'  '  '  
I  
'  
.  -
' .  
~ . . . . . . . .  
- -
-
· '  
I  
•  
- ; 1 3 . 0  . .  ,  
:  B o ! "  
'  
-
I  
I  
'  ~ 
- -
I  
- -
-
-
~~~ 
.  
!  
- ~-·· W ' E .  
I '  
-·~ 
~,..;~~--~~..-
B  . .  o~ D i s p l a o e m n t  
; 9 . 0
1 1 1  
B , . I . ,  
B  . .  O  . .  t o  Diflso~iation 
B . , O o  B r e a k  3  t o  4  
" ' " " " '  
B~O~ B r e a k  3  t o  2  -
I  
B . - I o  t o  D i s a o o i a t i o n  
. .  -. .  ~ 
~..:.1.1 
Mea~1 
B  . . .  i .  D i s p l a c e n w n t  - ,  
- - - l -
B.,I~ B r e a k  )  t o  4  
B o l o  B r e a k  3  t o  2  -~ 
· ·  M e a n  = 1  
- - · -
\  
I  
.  
" '  
. . . .  _ . , , _ _ . . ' ? m t , .  
"~-
- = =  
. n · : ; . : . . .  - N - J  
~--.,·;r- . - - .  .  
1
s  . .  u  . .  
I  R o D <  
8 / R  
B / f L  
I  
- n  
'  - .  
- I  
- - -~~ ~r 1 ! 1 ! ! 1 ! 1 "  •  
i  I  
~~ 
I  
~~ 
f l  . .  
/ <.  
I
i i  
~ 
:  
P~ocedJn:'e 
T h e  s u b j e c t  w . u  s e a t e d  a n d  t : b e  pbo~ter • •  t : b e r l  •~ 
j u s t e d  a s  t Q  i n t . e z • p u p U l a : r y  d i J J t a n c e  
p r o p e l i ·  h e : i : p t .  . •  ·  
t h e  c u d  w i t h  l l o r i Q D U l  : : z ; a l l a  w a s ·  t h e .  tu~eil a t  . a  41~ 
t a n c e  o f  .a 1 . x t : e e n  ~··· 
t . a t e r a l  P h o x . - i i U  
' V e r t i c a l  p r i s m  b a s e - . . .  w a s  l ' R U O d u 4 e d  b e f o r e  t h e  1 - e f t  
- ·  · - - - - ·  -·---~~e w i t h  a u c b  . - . p t t u d a  t h a t  . t w o  . .  i t t d e p e n d e a t ; t _  m : m - o v e r l a p p i :  ·  -
t a q e t s ,  o n e  a b c > v e  t h e  o t ' h e n , .  w e r e  s e e n . .  l l l . e .  v e r t i c a l  p r i •  
w a  t b •  r e d u c e c t  a u d  t h e  s u b j e c t  : l n a t . - m c D e d ·  .a e  f . o l l o n :  u r e l l  
m e  -~ y o u  s . - tlu;~e b l a c k  l i r l e t n . .  ' ! ' b e  . . . . .  t e f  p r i l l ' l l  f a  
- -.  
p 1 a e e  ·w a s  t h e a  reeo~ a n d  h a e ·. , . i n  p·r~ 
. . .  ~trodaed b e f ( l t r e  
t h _e  r i g h t  e y e  a n d  , a  l a t e r a l  p h o r t s  w a s  t a k e n  f r o m .  I J a : s e 8 < b l  ~, 
aligumett~ a t t d  · f r o m  b a s e - o u t  t - a l l g a r a e n t . .  ·' f t l e  a b o v e  p E O e e c l = e  
w a s  r e p e a t e d  w i t h  b a . S e  . . .  o u t  b e f o : r e  t h e  r i g h t  e y e  . .  
H o r i z o n t a l  D l \ e t i o n ;  
l u t n t e t t o n s  t o - t h e  s u b j e c t  w e r e :  
1
a f t e a d  t h e  h o t U l m  l i n e  
o f  t h e  t a r g e t  8 1 \ d  t e l l  m e  w h e n  J O U  a . e e  t : w o  t , q , e t • " ' . .  ! A t e r - 4 1  
d t : H " ; t i o n s  w e r e  t h e n  t a k e n  b a s - e - o \ t t  ~o b r e a k  1 1 1 4  r e e o w r y  
t h e n  b u e - t n  t o  b ' Q 4 k  
_  ~e~c:wer:y-. 
i e r t i c a l  P h o r i a :  
: t h e  v e r t .i c a l  r a i l  e u d  w i t h  o - n e  2 0 / 3 0  h o r i . z o a t a l  l i n :  
w a e  u&f;..~ a e  t h e  t a r g e t .  V e r t i c a l  p r t s m .  o f  t h e  ~itude o f  
o r e  ,th~ r i g h t  e y e .  L f l t e r a l  
b a s e - o u t  ,p r i s m .  w a s  1ntrodUc~d W o r e  d & e  l e f t  e y e . .  T h e  s u b -
j e e t  w a s  t h e r e a f t e r  i n - a t r w : t e . d :  l d l e n .  y o u  s e e .  f o u r  
b l a c k  r a i l s  u  •  T h i s  l l l D . O U n t  o f  t ' r i s m  w a s  r~corded " T h e  b a s e -
o u t - p~i-sm V . " ' U  t h e n  r e d w : ! e d ,  a n d  t b : e  s u b j - e c t .  i t r & · t r u e ,t e ¢ :  ·  , ' T e l l .  
a e  w h e n  . r o u  ·s c e e  t w o  b t a c k  v e r t : i e a l  r a i l s ' i .  Th~ a m o u t t t  o f  p r i s m  
w a s  l N l ! c o r d e d ,  Th~ m i d - ·p o i n t  o f  t - h e ·s e  f i n d 1 a g . s  w a s  c a l .c u 1 a t e 4  
a n d  i n t r o d u c e d  b e f o r ·e  t h e  left-~.e .a , s  t~ dis~oe'ia~illg p r i s m  . .  
A  Y~rtical p h u r ! a  w a s  t h e n  t a k e n  b a s e  . . .  u p  t o  a l i g n m e n t  a . n d  b t t $ e -
d o w n  t o  a l i g n m e : p t .  lnst~tio:Cl$ t : Q  .  . t h e  s u b 3 e c t  w e r e :  u T e l l  
m e  W h e n  y ( ! ) U  e~e t w b  r o 0 w  o f  l e t t e l : , ' S ,  o n e  d i r e c t l y  b e s i d e  t h e  
o t h e r . "  
v~rtical D u c t 1 Q n :  
' ! h e  d i s s o c i a t i r . . g  p r i s m  ·w a s  i . f ' .$ 1 \ 0 v e d  a n l l  t w o  s e t •  $ f  s u p r a  
a n d  .t n f r a  v e r : t . 1 c a l  d u e t i o n s  w e - r e  t a k e n ,  w i t h  ' b e t h  t h e  b r e a k  
a n d  r e e o v e e y  r e c o r - d e d .  I n $ t : r u c t i e n s  t o  t h e  s u b j e c t  w e r - e :  
" T e l l  m e  w h e n  y o u  s e e  t w o  r o w s  o f  l e t t e r s ,  o n e  a b o v e  t h e  . b t . h e 1 r - . "  
T h i s  a : m Q U n t  o f  p J : i t m l  w a s .  .r e c o r d e d .  " t h e  v e r -t i c ; : a l  p r i s m  w a s  
.t h e n  r e c l u e e d .  a n d  t h e  s :u b j e e t  w a $  ins:truct~d: u ' t e l l  m e  w h e n  
) ' o u  s e e  o n e  :r o w - o f  l e t t e r : s n .  ' l b i s - a m o u n t  : : o f  p r i s m  w a s  a l s o  
r,eeeJ!d~d . 
A l l  o f  t : h e  a b o v e  p t ' O c e d u -: r r e s  w e r e  t h e n  r,epe~ed u s i n g  t h e  
c o n t r o l  
d s  a s  t h e  t : a r g e t  . .  
A l l  f i u d i n g s  w e r e  t a k e n  t h r a u s h  t h e  subj:e,et·~ t t  h a b i t u a l  
-n e a r - p o i n t  1 -e u s  .  
C a l 1 l : u l a  t i o n s  
~ - · --
' T h e  -d i s t a n c e  f r o m  l e n s  w e l l  t o  ·t - a r g e t  e q u a l s ·  3 7  e e a t i ·  
meter~ . A r b i t r a r i l y  1 0  p r i s m  d i l t p l : e r s  9 £  d i s . p l a c e m e . .n t  ' { 0 1 8 . 8 :  
u s e d  -b e t w e ·e ; : a  : t b , e  e o n t : r : o l  l i n e s  . .  
H r ' l .  
: : :  
X  
-
3 1  1 6 0  
J  ~, ' \  
.  
.  
3 7 0  
:  lO~x-
X  : :  3 ) 1  C e n t i m e t e r s  
"-p~tp-e·~:,-~ satq~:<J ptm sqd-eU~ u~ pal<etnqw.r. 
s::nns~ 
r 
L 
e;-1'11· .& · w o fn: 'IV) 
S 5'-91:/ :J[Y/1 {:1 '7 (! 0 C! I A, ll1 N t;:: 
<;./HI;:J I..LifV\ 
s 2 r.; v ;r .:.JA f1 ""'tff() alA toNI 

S 7 f.fl Ji II J.. I M ~1-9 Altl,}!l s ,;;-_q 7 -
:rt/Vd/1#../ N il!JNI:JH }l.il.i/I]J'T) -f 
d .:.7<!Jt7 -:!.:Y ::J.M 
:; .1ffld/ IV?ft11 7!-:')J./!f)';/ 
#::lill.c1rJ'-:? "/{. 0 I .::1 o "':1/t !i 
Zi-
OJl-f-
go-
qz-r 
UJ 1-
b' + 
OJ I -
fd-
[:!::>+ 
l
·';l+ ~· <;.. {?~ + 
(Jb 
OJ/+ 
f'O-
QJ) 
'(']0 -
rzo + 
go-
_s,'o ·r 
!::?+ 
zt+ 
-tri -/--· 
bO + 
zo + 
iJ + 
Qf) 
_ro + 
90 + 
5711Ji/ 
.JilOIWIW 1 tl:l f!'A 3-'Y Nl:l ;?I 
/.~JA0i)3~ ;:!0 'J!}I{Iflf!J Otft 
C?.:11!1t/ J.rtONUi'J. 
Nl:lfll <;.!HI>.~ !W M 
.?! ::;; J v ~;f ,"?f") 17 .!70 ·t:: ,.,t 
71+ 
?1Ji J + 
I -
0,-+ -z,, r . ..,.,.. 
"6/J (} + 
('JhC? ·-
f""" . ' 
t:: ·-
~A1 . ..,.. 
I+ 
I -
'f0 II+ 
0 
0 
z-
1+ 
0 
'71.1 ''/ 'j/1 "' 
I 
'?/r I 
--t· I+ 
"'" <'JA L + 
0 
~~~ 
Z/r Z ..,.. 
i1+-
'211 f -· 
·~-~-
'iiJi£' + 
'3?NI:JN 
r?J3M'iJ:I>:t 'V'a ·rs 
111 .;a :E M .l. 7t €J -;i'i) /II :3 }I ;7 ;;(;::! : ([ .-
!
'-+' IM-~ 1, ! 1---I I I I I -~-~ I I I I I I I i -E- i ' l :i,l l--l---l---+-+----+---+--1f---+-'--~-~· --+--+-t--t--t-----,1-·r-~, I·-~~-----------r-
~~--J-;----:i~:~=-~-=:_i-t----r--.... :,-' -:0---J--=---;- ;,r··_-. --,-'------' r-+-1---+ ~~t-"""'--'---+~i ~! ~ : II J I. j 
j r--r r '1' I I '-I I I_ i I ~· rt ~~-+----:!-*-~~-+~~~~~-~~, 4-+-l-4--!-~+-~--l--~+-~-f I I I i 
-f--· 
I I r ~--;----+--+--1-t--+--ir------+--t--1-+---+-+-+--+ --t-----:--:----+-----;:-----;--~ 
+-+--t---t--+--tl-
I 
-~ -+--+-l--+--+-~1,-~-·--+4-+ t-4-+-+--+--+~-+--+-~-+~-~~i-+-+-~-~ 
l ~ I I l 
ij_J_ 
I I 
! 
I I l I 
j '_-f-I ~ 
~l ;_ 
' 
I 
I 
I I 
! I 
LJ 
r-· 
Ch; ~ 
I~ l b<2 
' 
I 
I 
I 
1-~]~ ! 
I i 
I 
I 
I II 
1 
I 1 1 -H~ 1 1 I~_ i ~--.ri _ _ I r I 1 ++Jil , 
l---l----+-:~ .. 1----+-1 ---'-l----+-1 ---+,~-l-I I i I 
l, __!_I~ 
I I ' I I I I I 0'T 
i ! ·j 
I +-I I 
1 
I I I [ l ,-HI ! I I I ! j_J_ LLI I' I I I -
1--
I 
I I 
_j 
I 
I I I I I 
I I I I I . 
I I I I 
L-4J I I i 
l 
I -
i 
ci Je 
f-
-
~I I 
!~ 
,_-_ ·~-
~-
:-
~~ 
~ 
-
~~~~ +~~-r~--1-+~~~-+-~~+--~--
~~~----!~--l--+·--+---'-------+-t I -~~ !;.__o__---+--1 -+-......J-1--1------i----1--+-_ I i ; 
I I I I I , 
I 
* 
I . 
I <t 
I 
) 
i l 
,_, 
-+---l----l-+--+--+--+->----+----:---
-i-~-t--l-t-1---i-----l---+----f---f--.J-l..--1---+--1--1--i--+-+-1-+-1---1--1--1--1--l--b-l 
-
.., '------;--· 
I I 
l 
I I 
I I 
-
, I ] I 
l I 1 l j I 
I 
; I~ I 'C I "'0 }-I_: :~ I~J_) ~'" ---+-----+-' _!,_· +-I +-+---il :------l-1 ft=I -. OJ> '--'--~.tJ,}, '<'). .57~ ;Ql ._J/ I I o, I I 
I I 
I 
W-t---!--t-1-1--t-t--~·IX~i -+--1 -+-t--l'ib(~)(~,· -X ~rx!)(' ;~ ~.~,1.)<~·-' -+1--+-+-l-I I I ~·~rx:.x~ !A IX~ 
I ! ! ~~ D< l)<t'\~ 
~~~~-r~~~r+~-r-r+·j_-4;~~·· ++~~+-~~~.~~~~~~~~ -t--+-+-t-+-+--+--t--+--+---t--+-+---+-J l----+---1--+-- 1l--+---+---+---l----11--1--+--+--+---~--I 
~ct~-+~4-~i~---+-~+-~-+~+-~~~-~-,_~~~~~--
I : I -~-+~+-~-1-4-~-+~4--~ 1-1-~~-+~+-~~~~~-~~~-+~1-~-r~ 
-1--t--:-. ~~~+-~~~~-~'4-~-11-
1 I 
-
i1 
.rt I · l 
J : l 
-H I J L l ~ l I I I 
I 
l 
l 1 r · 
l l _______ l ----· 
l 
'. ., 
I I I .1 
~0 
I I 
' 
I .1 I I I 
-f-r--
[ I 
·~T 
; 
r t : I 
I 
:J-
I J : I I I 
I .I 
I 
l 
I I I I I I I 
I 
Li 
i I 
4+ 
i . . 
I I I 
I 
I i -i 
I I l I I 
I 
I 
I 
I~ 
,. 
I 
i 
I 
I(~ 
I 
I i I 
+ 
u~ Q 
I ' 
I I 
I 
I 
! I! I 
·, 
I f 
: I ' 
....-
·~' +-~ I I I 
I I 
-W-I I 
-·-
~ 
--~ ·-,_ 
-+--+-+--ii---1--+--!-+-+--L~-+--l---l---+~1-R.,C. ·~-lr--!--~,____.__-~ .. ~ I I l :-+-· ... I l I T ' . -+-+--+-+---~--+----;--+-+---:'----:--:---+--+-+~, _ _._..____.l---r---l--+--~---"---:---i-+_,_1 ~--f----.;~~:-I -----';-(; 
--t=o-!~-f---'1--t--+--1-+-1 -f--t--1--+--t--l-·~ ·~ -+----i---+1 --+--1·-:-1---+---+----l----+-=c -~1---l--+--;(~--t --l--'-1 __:_--+.T--L--l~~--1-T ~-+---'----'1--t---+--1--t-t--t--+---:--+--t-t--11--4-----l---l--~~ ~+-f---!---+---l-~cj---!---t-~___,._..._ _ _,__-f---+i 
~~ I ++ :
1=+-l·:-~~-----~--1-t-1--t---+-~lS-.} _-· H-I~~? ~~ o lfi 7rv~ ,, -t---t-~--=-~-t----,!---!---+--l---:----ll---1----:-;-t--l r -t-+--'--+-+---l-+-1-+ --+---+-~ H- ._, >11 •J! ,·1 • 'F -·; ,., /1-· y' i> -
1 
! 1-j___!__l +. 
=:~~~=:=l:l::::::::-~Xl ~~ -r. J=H-, H- • 1 -¥~e~ i 1 p:±il 1 
-+--1---r---+--;..----'------+-+---l -+--. :X~~----< 0. -.--:-ii-J!-------4---l-H I i' 
~-+-~1---1---l-f--~I l i -t--t--+1--t--t-+-"'iF=l-=l==l--
t><· I -t--+-.---t-1---+--l--+-1--t---I-
I I . i 
I I 
f--f--r-=F~ !--- -·~ ! ! ·- I ~ -
-
--
f--to-1-I~ ~ 
I J I -' I I -L . 
r 
1-
,_ 
i 
• f 
\ I I 
I 
I 
II 
I T 
-, 
I 
~ 
- -
!!a!J..USI.~ 
1 . .  ~re i s  ·p o 4 i . v e  ~videaee o £  a  g r e a t e r  r a n g e  b e - ·  
~:Ween t h e  b a a e - i n  a n d .  b a s f *  . .  · C i l u t  d u c t i o t t  r e c : o v e r l e s  ' W h e n  t h e  
f u s i o n a l  s e n s t t r y  c l u - e  ( .r a t l - s )  ·•  p ! ! ' U e a t  
t h e  e l u e  i s  .n o t  p r e s e a t .  
2 . . .  1 " h e  d i f f e r e n c e  i n  v u t l . c a l  a n d  l a t e r a l  Dbor~las 
n o t  s e e m ·  e o .  b e  significant~ 
3 . .  I n  o u r  s m a l l  u u m b e r ·  o f  c u e s .  w e  f o u m i  t h e  l a . t e l t .  
d u e t .: f . . o n  b a s e - i n  a n d  b a s e - o u t  b r e a k s  t o  b e  a e u  U O X ' I $  s e t  u p  
b y  t h e  O p t c l l l e t r i e  E x t e . n s i . o n  ~-;: kowevu~ ~e f o u n d  t h e  
r e e o v e r l e s  t o  b e  ~r t h a n  t h e  u e > t " m s  s e t  u p  b y  O . E " P .  
a u ·. - =  d U c t c1 D n  b r e a k  a n 4  r e c o v e n r  r - o  . .  
b e  t d ; a b e J r ·  t h a n  ' b a s • d o W a  
